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Description
TECHNICAL FIELD OF THE INVENTION

[0001] The presentinvention is related to a fitting sys-
tem for a bimodal hearing system, a method for fitting
such a hearing system and a corresponding bimodal
hearing system.

BACKGROUND OF THE INVENTION

[0002] A hearing system combining a hearing instru-
ment on one side of the head and a cochlear implant (Cl)
on the other side of the head consisting of a speech proc-
essor in the combination with a headpiece and an im-
planted device, a so called bimodal hearing system, is
well known for improving the perception of a hearing im-
paired user.

[0003] Forexample, DE 102008 060 056 A1 describes
such a bimodal hearing system with a cochlear implant
and a corresponding fitting system, called external de-
vice. The fitting system is used for fitting the hearing in-
strument, i.e. adapting the hearing instrument to user
specific needs. The fitting is performed by connecting the
hearing instrument and the cochlear implant to the fitting
system and by executing a fitting software on the fitting
system for fitting the hearing instrument according to in-
formation concerning the cochlear implant.

SUMMARY OF THE INVENTION

[0004] The presentinvention has the objective to pro-
pose an improved fitting system for a bimodal hearing
system, an improved method for fitting such a hearing
system and a corresponding bimodal hearing system.
[0005] This objective is reached by a fitting system that
comprises the features specified in claim 1. A method
and a bimodal hearing system according to the invention
as well as further embodiments of the invention are spec-
ified in the further claims.

[0006] Under the term "hearing instrument" a hearing
device is understood, which is worn in or adjacent to the
user’s ear with the objective to improve the user’s acous-
tical perception. In particular, a hearing instrument refers
to:

- ahearing aid for improving the perception of a hear-
ing impaired user towards the hearing perception of
a user with normal hearing ability,

- ahearing protection for attenuating or barring acous-
tic signals from being perceived by the user, or

- acommunication device, in particular to be used by
a user with normal hearing ability, for assisting the
hearing perception under difficult acoustical circum-
stances, for example in a noisy environment.

[0007] With respect to any application area, a hearing
device may be applied behind the ear, in the ear or com-
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pletely in the ear canal.

[0008] Under an implantable device a hearing device
is understood, which is at least partly implanted in the
user with the objective to improve the acoustical percep-
tion of the user. In particular, a "cochlear implant" is an
implantable device which is connected to the cochlea of
the user, in particular via means for electrical or mechan-
ical stimulation. For example, a speech processor (body
worn or BTE or ITE), a head piece and an actual implant-
ed part may together constitute the implantable device.
Thus, the implantable device is understood in a broad
generic meaning, whereas the "implanted part" or shortly
"implant" is a specific part of the implantable device that
is actually implanted in the user.

[0009] The term "fitting" embraces a user specific ad-
aptation of the operational behavior of the hearing sys-
tem, in particular of the hearing instrument and/or the
implantable device. Thus, during the fitting process, the
signal processing of the hearing system is adapted, for
example by changing the configuration of its signal
processing parameters. In one example, the fitting in-
volves adjusting of filtering characteristics of the hearing
system, in particular its filter coefficients.

[0010] Usually, the fitting is accomplished by an audi-
ologist, also called a fitter, at the audiologist’s office or
at a service center for hearing systems. Thereby, the
audiologist determines the user’s hearing abilities by per-
forming acoustic tests with diagnostic test equipment,
interprets the results of the tests and adapts the signal
processing of the hearing system accordingly. For this
procedure, the audiologist typically uses a fitting system,
which assists the audiologist to perform the fitting. Such
a fitting system is able to execute a specific computer
program, called fitting software. A specific module of this
fitting software, a fitting software module, is designed for
fitting a specific type of hearing device, for example the
hearing instrument or the implantable device.

[0011] A "bimodal" hearing system refers to a hearing
system, which comprises at least a combination of two
different hearing devices, namely a hearing instrument
that is used on one ear of the user and an implantable
device that is used on the other ear of the user, in par-
ticular a cochlear implant. The hearing system may also
comprise further devices such as a remote control.
[0012] The present invention involves a fitting system
for a bimodal hearing system, wherein the fitting system
is operationally connectable to a hearing instrument and
to animplantable device and the fitting system comprises
afirst fitting software module for fitting the hearing instru-
ment. Thereby the fitting system further comprises a sec-
ond fitting software module for fitting the implantable de-
vice by considering data of the hearing instrument re-
ceived from the first fitting software module via a data
interface and vice versa. Thus, the operational behavior
of the implantable device is coordinated to the fitting or
operational behavior of the hearing instrument and/or
vice versa.

[0013] This coordination refers to a mutual or unilateral
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coordination of the operational behavior, also called "syn-
chronization". This synchronization may or may not in-
clude a "time synchronization", which is used to merely
establish a physical time relation between two devices.
[0014] The invention is particular advantageous, be-
cause the operational behavior of an implantable device
is significantly different from the operational behavior of
a hearing instrument and therefore the consideration of
the fitting of the hearing instrument provides a seamless
overall behavior of the hearing system to the user and
thus additional attractiveness, especially for the potential
user of the implantable device.

[0015] Inthe hearing system according to the invention
the implantable device is not regarded as the more rel-
evant device, i.e. the implantable device is fitted in de-
pendence of the hearing instrument or according to a
mutual dependence with the hearing instrument. As not
only audiometric data is relevant in the co-fitting, but oth-
ers according to this invention as well, the dependence
is often just the other way around from what is commonly
done, namely to fit the hearing instrument in dependence
of the implantable device.

[0016] Further, the fitting system according to the in-
vention provides the following advantages:

- Thefitting of the implantable device and the hearing
instrument can be accomplished together at the
same location and/or during the same fitting session.

- Thefitting can be accomplished at different locations
and/or during different fitting sessions and still be
synchronized.

- A compatible operational behavior of the different
hearing devices, in particular consistent parameter
settings, can be achieved.

- Thefitting of the bimodal hearing system, especially
the hearing instrument and/or the implantable de-
vice, is not limited to activities in specialized clinics
where the operation took place, but can also be per-
formed in distributed acoustician’s offices or service
centers.

- Features marginally connected to the fitting process,
for example providing connectivity to cell phones,
audio streaming from further devices such as MP3
players, can be coordinated between the hearing in-
strument and the implantable device.

[0017] Surprisingly, the fitting system according to the
invention is particularly advantageous, because it effi-
ciently combines different fitting procedures and takes
advantage of the integral knowledge of each ear’s phys-
iology/hearing loss. This is based on the fact that the
fitting of an implantable device is significantly different
from the fitting of a hearing instrument, i.e. the fitting pro-
cedures are audiologically different with respect to work-
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flow and/or fitting methods.

[0018] Also, independent of audiologically relevant fit-
ting data, other configuration data such as number and
type of hearing programs (parameter sets for a specific
hearing situation), volume control range, availability of
binaural features and other compatibility information, etc.
can be exchanged in order to coordinate the behavior of
the implantable device with the behavior of the hearing
instrument.

[0019] Due to variations in placement of the electrodes
during the implantation and physiological variations of
the patients, no consistent physical model of the transfer
function from the implantable device to the nerve firings
exist. Thus, the fitting of the implantable device is highly
based on subjective perception and no physical model
of an amplification scheme exists.

[0020] Further, an implantable device such as a coch-
lear implant and the corresponding fitting software mod-
uleis classified as medical class 3 product, which implies
slow release cycles to fulfill the demands by regulatory
bodies (FDA, TUV, etc.). On the other hand, the hearing
instrument and the corresponding fitting software module
is a medical class 2a product, which allows frequent
launches of new software releases to the market, e.g.
every six months or sooner.

[0021] Additionally, an implantable device requires an
exact reproducibility of the fitting software module for a
significantly longer time than for a hearing instrument.
This makes the life time of a fitting software module for
implantable device incompatible to the fast pace of the
hearing instrument market.

[0022] In a further embodiment of the fitting system
according to the invention, at least one of the first fitting
software module and the second fitting software module
is configured to at least one of transmit and receive the
data as configuration data, in particular as fitting related
data. In other words, the first fitting software module
and/or the second fitting software module is configured
to transmit and/or receive the transferred data as config-
uration data.

[0023] In a further embodiment of the fitting system
accordingtothe invention, the first fitting software module
and the second fitting software module are configured
for a mutual, in particular concurrent or common, coor-
dination between the fitting of the implantable device and
the fitting of the hearing instrument. This provides for a
particular efficient fitting of the hearing system, because
the time between fitting iterations is minimized. For ex-
ample, complex adaptations of one or both of the hearing
devices can be achieved within the same fitting session.
[0024] In a further embodiment of the fitting system
according to the invention, the fitting system comprises
a fourth software module for providing a common graph-
ical user interface (GUI) for the first fitting software mod-
ule and the second fitting software module. This way,
common tasks such as client data handling or report gen-
eration is shared or at least graphically aligned, while the
fitting procedures are kept separate.
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[0025] In one example, the common graphical user in-
terface is combined with network storage. This provides
for particular efficient and/or comfortable user data man-
agement.

[0026] In a further embodiment of the fitting system
according to the invention, the data interface is at least
one of a standardized interface and an internal interface,
in particular a COM or SOA interface. The standardized
interface, also called formalized interface, defines the
transferring of the data, in particular at least one of the
type of interconnection, the format of the data to be trans-
ferred and the data protocol. Thus, each fitting software
module can be exchanged or updated without affecting
the other fitting software module. This is particularly ad-
vantageous in the case that the fitting software modules
are produced by different vendors.

[0027] In one example, the local software interface is
a COM interface (Component Object Model), i.e. a direct
data exchange between both fitting software modules
running concurrently on the same fitting system.

[0028] In another example, the data interface is based
on service oriented architecture (SOA), wherein a data
server provides services such as data access for the first
and/or second fitting software module acting as client.
The data server does not need to be physically present
on the same computer as one or both of the first two
fitting modules, but on any suitable server, connected
over the intranet or internet, thereby potentially separat-
ing the two fitting modules physically as well as their con-
currency in usage.

[0029] In a further example, the data interface is con-
figured to use remote procedure calls (RPC) and in an-
other further example, the data interface is configured to
use a remote data connection such as an intranet or an
internet connection.

[0030] In a further embodiment of the fitting system
according to the invention, the data interface is config-
ured to use a data connection, which directly, in particular
wirelessly, connects the hearing instrument to the im-
plantable device or to use an intermediate device, in par-
ticular a remote control or a mobile phone, which in this
description and the claims is also called a smart phone.
In this case the hearing instrument and/or the implantable
device acts as a communication relay for a unidirectional
or bidirectional transfer of data between fitting software
modules.

[0031] Similarly, in case the data interface is config-
ured to use an intermediate device, for example a remote
control or a smart phone, this intermediate device also
acts as communication relay. In addition, the intermedi-
ate device may also be configured by the first and/or sec-
ond fitting software module.

[0032] In a further embodiment of the fitting system
according to the invention, the data interface is connect-
ed to a memory unit, in particular a network storage unit,
for, in particular intermittently, storing the data to be trans-
ferred. This way asynchronous access to the transferred
data is provided as shared data over time and location.
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[0033] In one example, the memory unit is located in
at least one of the hearing instrument, the implantable
device or anintermediate device such as aremote control
or a memory stick or a smart phone. Thus, one or all of
the devices may act as storage, in particular for offline
communication purposes.

[0034] In one example, the memory unit or network
storage is of simple file type storage, i.e. one or multiple
files are stored locally or on a network. The data may
also be stored at a database such as a SQL database.
The network storage may be located within a local net-
work, for example a network of a clinic or a hearing device
service center, but may also be placed somewhere on
the web.

[0035] In a further embodiment of the fitting system
according to the invention, the data interface comprises
means for securing the data to be transferred. This in-
cludes different types of security means such as means
for privacy protection, ensuring data integrity, authenti-
cation, authorization or accessibility. In one example, the
data is secured by encrypting the data, for example by
SSL (secure socket layer).

[0036] In a further embodiment of the fitting system
accordingtothe invention, the first fitting software module
comprises security means for establishing entitlement to
perform the fitting of the implantable device, in particular
the fitting of the cochlear implant.

[0037] Further, the invention involves a method for fit-
ting a bimodal hearing system by using a fitting system
that comprises an initial fitting software module. The
method comprises the steps of:

- operationally connecting the implantable device to
the fitting system;

- providing hearing instrumentrelated data to the initial
fitting software module; and

- fitting the implantable device by using the initial fitting
software module, which thereby considers the pro-
vided data.

[0038] Further, the invention involves a method for fit-
ting a bimodal hearing system by using a fitting system
that comprises an initial fitting software module. The
method comprises the steps of:

- operationally connecting the implantable device to
the fitting system;

- providing hearing instrumentrelated data to the initial
fitting software module;

- fitting the implantable device by using the initial fitting
software module, which thereby considers the pro-

vided data; and

- providing Cl related data to a further fitting module.
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[0039] In one example, the implantable part of the im-
plantable device does not contain persistent data. The
fitting’ as such is stored in the not implanted part of the
implantable device, e.g. in the speech processor (BTE
or body worn).

[0040] In a further embodiment of the method accord-
ing to the invention, the fitting system comprises a further
fitting software module being connected to the initial fit-
ting software module via a data interface and the step of
providing of the data related to the hearing instrument
comprises the steps of:

- operationally connecting the hearing instrument to
the fitting system;

- fitting the hearing instrument by using the further fit-
ting software module; and

- transferring data related to the hearing instrument
from the further fitting software module to the initial
fitting software module via the data interface.

[0041] In a further embodiment of the method accord-
ing to the invention, the fitting system comprises a further
fitting software module being connected to the initial fit-
ting software module via a data interface and the step of
providing of the data related to the hearing instrument
comprises the steps of:

- operationally connecting the hearing instrument to
the fitting system;

- providing implantable device related data from the
initial fitting module;

- fitting the hearing instrument by using the further fit-
ting software module, thereby considering the pro-
vided data; and

- transferring data related to the hearing instrument
from the further fitting software module to the initial
fitting software module via the data interface.

[0042] Further, the invention involves a method for fit-
ting a bimodal hearing system by using a fitting system
comprising an initial fitting software module and a further
fitting software module being connected to the initial fit-
ting software module via a data interface. The method
comprises the steps of:

- operationally connecting a hearing instrument and
an implantable device to the initial fitting system;

- fittingthe implantable device by using the initial fitting
software module;

- transferring data related to the implantable device
from the initial fitting software module to the further
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fitting software module via the data interface; and

- fitting the hearing instrument by using the further fit-
ting software module, which thereby considers the
provided data.

[0043] In a further embodiment of the method accord-
ing to the invention, the data interface uses a direct, in
particular a wireless, data connection established be-
tween the hearing instrument and the implantable device
or an intermediate device, in particular a remote control
or smart phone.

[0044] In a further embodiment of the method accord-
ing to the invention, the providing of data comprises the
step of providing configuration data, in particular at least
one of:

- data related to a hearing program, in particular at
least one of a number, a type, a toggle order and a
toggle sequence,

- datarelated to an input source per hearing program,

- audiological data, in particular at least one of a hear-
ing loss and/or a gain prescription therefore,

- information for synchronizing user actions, in partic-
ular a volume setting or a hearing program change,

- data indicating a consequence, in particular at least
one of a technical consequence and a perceptual
consequence,

- user specific data, in particular at least one of a
name, an address and a phone number,

- audiological data, in particular at least one of an au-
diological bandwidth, a cutoff frequency and an over-
lap of audio bandwidth between the hearing instru-
ment and the implantable device, and

- datarelated to a group delay alignment between the
hearing instrument and the implantable device.

[0045] Thus, with this configuration data an effective,
reliable and convenient fitting of the implantable device
can be achieved.

[0046] The hearing program, also called a set of signal
processing parameters, controls the signal processing
of the hearing system or its components in dependence
to a specific acoustic situation, for example in a noisy
environment or in a situation related to a telephone call.
The hearing program may be chosen manually by the
user or automatically by the hearing instrument and/or
the implantable device. Further embodiments of the
method according to the invention and their advantages
correspond to the embodiments and advantages of the
previously mentioned fitting system according to the in-
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vention.

[0047] Further, the invention involves a bimodal hear-
ing system that comprises a hearing instrument and an
implantable device that is operationally connectable to a
fitting system according to any one of the previous device
embodiments. Thereby the bimodal hearing system com-
prises a direct, in particular wireless, data connection be-
tween the hearing instrument and the implantable device
for being used as part of the data interface. This way an
efficient use of existing communication resources such
as transmitter and/or receiver can be achieved.

[0048] In a further example, the implantable device
and/or the hearing instrument comprises a communica-
tion unit for providing a, in particular wireless, data con-
nection for the datato be transferred by the datainterface.
[0049] Further, the invention involves a bimodal hear-
ing system comprising a hearing instrument and an im-
plantable device being operationally connected to the
hearing instrument. Thereby the bimodal hearing system
is configured to coordinate the operational behavior be-
tween the implantable device and the hearing instrument,
in particular to coordinate the use of at least one compo-
nent of the bimodal hearing system, further in particular
to coordinate the selection of an input source. This way
efficient use of available resources can be achieved, for
example a coordinated and/or common use of a micro-
phone, a wirelessly connected audio stream or a T-coil.
[0050] In anexample, the hearing instrument compris-
es a housing, an input transducer such as a microphone,
a processing unit and an output transducer such as a
loudspeaker. The transducers convert an acoustical sig-
nal to an, in particular analog or digital, electrical signal
orvice versaand may be based on electromagnetic, elec-
trodynamic, electrostatic, piezoelectric or piezoresistive
technology. The input transducer may also be a remote
device, for example a remote microphone or a stationary
or mobile telephone, which receives and converts an
acoustical input signal remotely and transmits the con-
verted signal to the processing unit of the hearing device
via a wireless connection.

[0051] In another example, the implantable device
comprises an output transducer that converts the inter-
mediate signal into an electrical signal and/or a mechan-
ical signal such as mechanical vibrations. In a further
example, the output transducer is configured to apply the
mechanical signal directly to the hearing bone of the user
or to convert the electrical signal into a further electrical
signal that is applied directly to the acoustic organ of the
user, e.g. to the cochlea.

[0052] In particular, the invention proposes a hearing
system that comprises several constituents, which are
operationally connectable and which may be located at
different places. Typically, said constituents are meant
to be worn or carried by the user. For example, the con-
stituents of the hearing system can be constituents for
the left or the right ear of the user, a remote control, a
remote input transducer or a remote output transducer.
[0053] Itis expressly pointed out that any combination
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of the above-mentioned embodiments, or combinations
of combinations, is subject to a further combination. Only
those combinations are excluded that would result in a
contradiction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0054] Below, the present invention is described in
more detail by means of exemplary embodiments and
the included drawings. It is shown in:

Fig. 1 a simplified block diagram illustrating an em-
bodiment of a fitting system according to the
invention comprising a data interface with net-
work storage;

Fig. 2  a simplified block diagram according to Fig. 1,
the data interface being a local software inter-
face;

Fig. 3  a simplified block diagram according to Fig. 1,
the data interface using the hearing instrument
and the cochlear implant as communication re-
lays; and

Fig.4  a simplified block diagram according to Fig. 1,
the data interface using a remote control or
smart phone as communication relay.

BRIEF DESCRIPTION OF THE INVENTION

[0055] Thedescribed embodiments are meantasiillus-
trating examples and shall not confine the invention.
[0056] Fig. 1 shows a simplified block diagram illus-
trating an embodiment of a fitting system according to
the invention. The fitting system (indicated by a solid line)
comprises a first fitting software module FSWHI, a sec-
ond fitting software module FSWCI and a data interface
DI.

[0057] A hearing instrument Hl and an implantable de-
vice, embodied by a cochlear implant Cl (each indicated
by a dashed line), are both operationally connected to
the fitting system for transferring fitting data such as con-
figuration data, in particular first fitting data FDHI is trans-
ferred from the first fitting software module FSWHI to the
hearing instrument HI and second fitting data FDCI is
transferred from the second fitting software module FSW-
Cl to the cochlear implant Cl. Further, the first fitting soft-
ware module FSWHI and the second fitting software
module FSWCI are operationally interconnected via the
datainterface DI. The terms "first" and "second" or "initial"
and "further" do not imply a sequence or hierarchy of
steps, they merely help to distinguish between the differ-
ent fitting software modules and the different fitting data.
[0058] The term "operationally connected" is under-
stood in the meaning that the operation of a second de-
vice being connected to a first device is depending on
the operation of this first device, even with the presence



11 EP 2 820 864 B1 12

of one or more interconnecting devices.

[0059] The hearing instrument HI comprises an ear-
piece 2 with a microphone (not shown) as input trans-
ducer, a signal processing unit (not shown) and a loud-
speaker (not shown) as output transducer. The process-
ing unit is operationally connected on its input side to the
microphone for receiving an input signal, in particular an
audio input signal. On its output side, the signal process-
ing unit is operationally connected to the loudspeaker for
forwarding an output signal to the loudspeaker of the ear-
piece 2.

[0060] The cochlear implant ClI comprises a micro-
phone (not shown), a speech processor 4, a headpiece
6 and an implant 8 (also called implanted part) with an
electrode array. Similar to the above, the speech proc-
essor 4 is operationally connected on its input side to the
microphone for receiving an input signal. However, on
its output side, the speech processor 4 is operationally
connected via a wireless connection to the implant 8 for
forwarding the output signal to the electrode array of the
implant 8.

[0061] The data interface DI is implemented by a data
bus or data backbone to provide a bidirectional exchange
of data. In this example, the data interface Dl is a stand-
ardized interface, such that the first fitting software mod-
ule being produced by a first vendor can exchange data
with the second fitting software module being produced
by a another vendor.

[0062] The exchanged data is related to the fitting of
the bimodal hearing system, i.e. related to the fitting of
the hearing instrument HI and the cochlear implant Cl.
In this example, the exchanged data is configuration data
comprising:

- the number, type and toggle order of the hearing
programs, wherein each hearing program defines
the operational behavior of the hearing instrument
HI and the cochlear implant Cl for a certain acoustic
situation, and

- data concerning the gain prescription of the hearing
loss of the user.

[0063] As soon as this data has been transferred be-
tween the hearing instrument Hl and the cochlear implant
Cl, each of the fitting software modules knows the fitting
data of the peer device. Thus, the fitting of the cochlear
implant Cl is accomplished by considering of the fitting
of the hearing instrument Hl and vice versa. This mutual
fitting produces a coordinated overall configuration of the
bimodal hearing system. For example, a control com-
mand (e.g. initiated on a remote control) leads to coor-
dinated behavior between the cochlear implant Cl and
the hearing instrument HI.

[0064] Further, a network storage NS is attached via
a network connection to the data interface DI. In this ex-
ample, the network storage is a database, which gives
access to fitting related data via a local network located
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at the audiologist’s office.

[0065] The data interface Dl is configured to use this
network storage, for intermittently storing the exchanged
data. In this example both, the first fitting software module
FSWHI and the second fitting software module FSWCI,
are able to access the fitting related data in a shared
manner. Thus, the network storage allows asynchronous
data access over time and location.

[0066] Fig. 2 shows a simplified block diagram accord-
ing to Fig. 1, wherein the data interface Dl is a local soft-
ware interface.

[0067] The first fitting software module FSWHI, the
second fitting software module FSWCI and the local soft-
ware interface are combined by using a common frame-
work CFW and a common graphical user interface CGUI
(indicated by a dashed line).

[0068] The local software interface is implemented by
using a COM interface, in particular by a direct data trans-
fer between the first fitting software module FSWHI and
the second fitting software module FSWCI, both running
concurrently on the same fitting system.

[0069] The combination of the first and second fitting
software module FSWHI, FSWCI| under a common
graphical user interface CGUI provides for sharing of
common tasks such as client data handling or report gen-
eration. Thus, although the first fitting software module
FSWHI and the second fitting software module FSWCI
are kept separate, the common graphical user interface
CGUI graphically aligns the module appearance to the
audiologist.

[0070] Fig. 3 shows a simplified block diagram accord-
ing to Fig. 1, wherein the data interface DI uses an ex-
isting wireless data connection, which has been estab-
lished to directly interconnect the hearing instrument HI
and the cochlear implant Cl. Thus, the data interface DI
uses the hearing instrument HI and the cochlear implant
Cl as communication relays.

[0071] Further, the hearing instrument HI and/or the
cochlear implant Cl may also comprise a memory to pro-
vide a temporary storage for offline communication pur-
poses or they may be configured to initiate a direct com-
munication connection.

[0072] Fig. 4 shows a simplified block diagram accord-
ingto Fig. 1, wherein the data interface Dl uses acommon
remote control CRC or a smart phone as communication
relay. The remote control controls the operational behav-
ior of the hearing instrument HI and/or the cochlear im-
plant CI.

[0073] In this example, the remote control RC is con-
figured by the first fitting software module FSWHI and/or
the second fitting software module FSWCI. Thus, the re-
mote control RC or smart phone takes over the role of a
communication relay and provides a bidirectional trans-
fer of data between the first fitting software module
FSWHI and the second fitting software module FSWCI
and vice versa.
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Claims

1.

A fitting system for a bimodal hearing system, the
fitting system being operationally connectable to a
hearing instrument (HI) and to an implantable device
(Cl) and comprising:

- afirstfitting software module (FSWHlI) for fitting
the hearing instrument (HI), and

- a second fitting software module (FSWCI) for
fitting the implantable device (Cl),

- wherein the first fitting software module
(FSWHlI) is arranged such that fitting the hearing
instrument (HI) is performed by considering im-
plantable device (Cl) related configuration data
received from the second fitting software mod-
ule (FSWCI) via a data interface (DI), and/or

- wherein the second fitting software module
(FSWCI) is arranged such that fitting the im-
plantable device (Cl) is performed by consider-
ing hearing instrument (HI) related configuration
data received from the first fitting software mod-
ule (FSWHlI) via the data interface (DlI).

The fitting system according to claim 1, wherein at
least one of the first fitting software module (FSWHI)
and the second fitting software module (FSWCI) is
configured to at least one of transmit and receive the
related configuration data, in particular as fitting re-
lated data.

The fitting system according to claims 1 or 2, wherein
the firstfitting software module (FSWHI) and the sec-
ond fitting software module (FSWCI) are configured
for a mutual, in particular concurrent or common, co-
ordination between the fitting of the implantable de-
vice (Cl) and the fitting of the hearing instrument
(HI) .

The fitting system according to any one of the pre-
vious claims, wherein the fitting system comprises a
third software module for providing a common frame-
work (CFW) for the first fitting software module
(FSWHI) and the second fitting software module
(FSWCI).

The fitting system according to any one of the pre-
vious claims, wherein the fitting system comprises a
fourth software module for providing a common
graphical user interface (CGUI) for the first fitting
software module (FSWHI) and the second fitting soft-
ware module (FSWCI).

The fitting system according to any one of the pre-
vious claims, wherein the data interface (Dl) is at
least one of a standardized interface and an internal
interface, in particular a COM or SOA interface.

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

The fitting system according to any one of the pre-
vious claims, wherein the data interface (DI) is con-
figured to use a data connection, which directly, in
particular wirelessly, connects the hearing instru-
ment (HI) to the implantable device (Cl) or to use an
intermediate device (CRC), in particular a remote
control or a smart phone.

The fitting system according to any one of the pre-
vious claims, wherein the data interface (DI) is con-
nected to a memory unit, in particular a network stor-
age unit, for, in particular intermittently, storing the
configuration data to be transferred.

The fitting system according to any one of the pre-
vious claims, wherein the data interface (DI) com-
prises means for securing the configuration data to
be transferred.

A method for fitting a bimodal hearing system com-
prising an implantable device (Cl) and a hearing in-
strument (HI) by using a fitting system comprising
an initial fitting software module (FSWCI), the meth-
od comprising the steps of:

- operationally connecting the implantable de-
vice (Cl) to the fitting system;

- providing hearing instrument (HI) related con-
figuration data to the initial fitting software mod-
ule (FSWCI); and

- fitting the implantable device (Cl) by using the
initial fitting software module (FSWCI), which
thereby considers the provided configuration
data.

The method according to claim 10, wherein the fitting
system comprises a further fitting software module
(FSWHI) being connected to the initial fitting soft-
ware module (FSWCI) via a data interface (DI) and
the step of providing of the hearing instrument (HI)
related configuration data comprises the steps of:

- operationally connecting the hearing instru-
ment (HI) to the fitting system;

- fitting the hearing instrument (HI) by using the
further fitting software module (FSWHI); and

- transferring the hearing instrument (HI) related
configuration data from the further fitting soft-
ware module (FSWHI) to the initial fitting soft-
ware module (FSWCI) via the data interface
(D).

The method according to claim 11, wherein the data
interface (D) uses a direct, in particular a wireless,
data connection established between the hearing in-
strument (HI) and the implantable device (Cl) or an
intermediate device (CRC), in particular a remote
control or smart phone.
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13. The method according to any one of the claims 10

to 12, wherein the configuration data comprises at
least one of:

- data related to a hearing program, in particular
at least one of a number, a type, a toggle order
and a toggle sequence,

- data related to an input source per hearing pro-
gram,

- audiological data, in particular at least one of
a hearing loss and/or a gain prescription there-
fore,

- information for synchronizing user actions, in
particular a volume setting or a hearing program
change,

- data indicating a consequence, in particular at
least one of a technical consequence and a per-
ceptual consequence,

- user specific data, in particular at least one of
a name, an address and a phone number,

- at least one of an audiological bandwidth, a
cutoff frequency and an overlap of audio band-
width between the hearing instrument (HI) and
the implantable device (Cl), and

- data related to a group delay alignment be-
tween the hearing instrument (HI) and the im-
plantable device (Cl).

Patentanspriiche

1.

Anpassungssystem flr ein bimodales Horsystem,
wobei das Anpassungssystem betriebsmassig mit
einem Hoérgerat (HI) und einem implantierbaren Ge-
rat (Cl) verbindbar ist und umfasst:

- ein erstes Anpassungssoftwaremodul (FS-
WHI) zum Anpassen des Horgerats (HI), und

- ein zweites Anpassungssoftwaremodul (FSW-
Cl) zum Anpassen des implantierbaren Gerats
(Ch),

- wobei das erste Anpassungssoftwaremodul
(FSWHI) dazu ausgebildet ist, dass das Anpas-
sen des Horgerats (HI) vorgenommen wird, in-
dem auf das implantierbare Gerat (Cl) bezoge-
ne Konfigurationsdaten, die von dem zweiten
Anpassungssoftwaremodul (FSWCI) tber eine
Datenschnittstelle (DI) empfangen werden, in
Betracht gezogen werden, und/oder

- wobei das zweite Anpassungssoftwaremodul
(FSWCI) dazu ausgebildet ist, dass das Anpas-
sen des implantierbaren Gerat (Cl) vorgenom-
men wird, indem auf das Horgerat (HI) bezoge-
ne Konfigurationsdaten, die von dem ersten An-
passungssoftwaremodul (FSWHI) tber die Da-
tenschnittstelle (DI) empfangen werden, in Be-
tracht gezogen werden.

10

15

20

25

30

35

40

45

50

55

2,

Anpassungssystem nach Anspruch 1, wobei min-
destens eines von dem ersten Anpassungssoftware-
modul (FSWHI) und dem zweiten Anpassungssoft-
waremodul (FSWCI) dazu konfiguriertist, die betref-
fenden Konfigurationsdaten zu tibertragen und/oder
zu empfangen, insbesondere als Daten betreffend
die Anpassung.

Anpassungssystem nach Anspruch 1 oder 2, wobei
das erste Anpassungssoftwaremodul (FSWHI) und
das zweite Anpassungssoftwaremodul (FSWCI) fiir
eine wechselseitige, insbesondere gleichzeitige
oder gemeinsame Koordination zwischen der An-
passung des implantierbaren Gerats (Cl) und der
Anpassung des Horgerats (HI) konfiguriert sind.

Anpassungssystem nach einem der vorhergehen-
den Anspriiche, wobei das Anpassungssystem ein
drittes Softwaremodul zum Bereitstellen eines ge-
meinsamen Frameworks (CFW) fur das erste An-
passungssoftwaremodul (FSWHI) und das zweite
Anpassungssoftwaremodul (FSWCI) umfasst.

Anpassungssystem nach einem der vorhergehen-
den Anspriiche, wobei das Anpassungssystem ein
viertes Softwaremodul zum Bereitstellen einer ge-
meinsamen  grafischen Benutzerschnittstelle
(CGUI) fur das erste Anpassungssoftwaremodul
(FSWHI) und das zweite Anpassungssoftwaremo-
dul (FSWCI) umfasst.

Anpassungssystem nach einem der vorhergehen-
den Anspriiche, wobei die Datenschnittstelle (DI)
mindestens eines ist von einer standardisierten
Schnittstelle und einer internen Schnittstelle, insbe-
sondere eine COM- oder SOA-Schnittstelle.

Anpassungssystem nach einem der vorhergehen-
den Anspriiche, wobei die Datenschnittstelle (DI)
eingerichtet ist, eine Datenverbindung zu verwen-
den, die das Hoérgerat (HI) direkt, insbesondere
drahtlos, mit dem implantierbaren Gerat (ClI) verbin-
det, oder ein Zwischengerat (CRC) zu verwenden,
insbesondere eine Fernbedienung oder ein Smart-
phone.

Anpassungssystem nach einem der vorhergehen-
den Anspriiche, wobei die Datenschnittstelle (DI) mit
einer Speichereinheit, insbesondere eine Netzwerk-
speichereinheit, verbunden ist, um die zu Ubertra-
genden Konfigurationsdaten insbesondere intermit-
tierend zu speichern.

Anpassungssystem nach einem der vorhergehen-
den Anspriiche, wobei die Datenschnittstelle (DI) ei-
ne Einrichtung zum Sichern der zu lbertragenden
Daten aufweist.
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Verfahren zum Anpassen eines bimodalen Horsys-
tems, umfassend ein implantierbares Geréat (Cl) und
ein Horgerat (HI), unter Verwendung eines Anpas-
sungssystems, das ein anfangliches Anpassungs-
softwaremodul (FSWCI) umfasst, wobei das Verfah-
ren die Schritte umfasst:

- betriebsmassiges Verbinden des implantierba-
ren Geréats (Cl) mit dem Anpassungssystem;

- Bereitstellen von auf das Horgerat (HI) bezo-
gene Konfigurationsdaten fir das anfangliche
Anpassungssoftwaremodul (FSWCI); und

- Anpassen des implantierbaren Geréats (CI) un-
ter Verwendung des anfanglichen Anpassungs-
softwaremoduls (FSWCI), welches hierbei die
bereitgestellten Konfigurationsdaten berlick-
sichtigt.

Verfahren nach Anspruch 10, wobei das Anpas-
sungssystem ein weiteres Anpassungssoftwaremo-
dul (FSWHI) umfasst, das Uber eine Datenschnitt-
stelle (DI) mit dem anfanglichen Anpassungssoft-
waremodul (FSWCI) verbunden ist, und der Schritt
des Bereitstellens der auf das Hoérgerat (HI) bezo-
genen Konfigurationsdaten die Schritte umfasst:

- betriebsmassiges Verbinden des Horgerats
(HI) mit dem Anpassungssystem;

- Anpassen des Horgerats (HI) unter Verwen-
dung des weiteren Anpassungssoftwaremoduls
(FSWHI); und

- Ubertragen von den auf das Horgerat (HI) be-
zogenen Konfigurationsdaten von dem weiteren
Anpassungssoftwaremodul (FSWHI) andas an-
fangliche Anpassungssoftwaremodul (FSWCI)
Uber die Datenschnittstelle (DlI).

Verfahren nach Anspruch 11, wobei die Daten-
schnittstelle (DI) eine direkte, insbesondere drahtlo-
se, Datenverbindung zwischen dem Hdérgerat (HI)
und dem implantierbaren Gerat (Cl) oder ein Zwi-
schengerat (CRC) verwendet, insbesondere eine
Fernbedienung oder ein Smartphone.

Verfahren nach einem der Anspriiche 10 bis 12, wo-
bei die Konfigurationsdaten zumindest eines umfas-
sen von:

- Daten, die sich auf ein Hérprogramm beziehen,
insbesondere mindestens eines von einer Num-
mer, einem Typ, einer Umschaltreihenfolge und
einer Umschaltsequenz,

- Daten, die sich auf eine Eingabequelle pro Hor-
programm beziehen,

- audiologische Daten, insbesondere mindes-
tens eines von einem Hoérverlust und/oder einer
Verstarkungsvorgabe hierfur,

- eine Information zum Synchronisieren von Be-
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nutzeraktionen, insbesondere eine Lautstarke-
einstellung oder ein Hérprogrammwechsel,

- Daten, die eine Konsequenz anzeigen, insbe-
sondere zumindest eines von einer technischen
Konsequenz und einer Wahrnehmungskonse-
quenz,

- benutzerspezifische Daten, insbesondere zu-
mindest eines von einem Namen, einer Adresse
und einer Telefonnummer,

- zumindest eines von einer audiologischen
Bandbreite, einer Grenzfrequenz und einer
Uberlappung von einer Audiobandbreite zwi-
schen dem Hérgerat (HI) und dem implantier-
baren Gerat (Cl), und

- Daten, die sich auf eine Gruppenverzégerung-
Ausrichtung beziehen zwischen dem Hoérgerat
(HI) und dem implantierbaren Geréat (Cl).

Revendications

Systeme de mise en place pour un systeme auditif
bimodal, le systeme de mise en place pouvant étre
raccordé de fagon opérationnelle a un instrument
auditif (HI) et a un dispositif implantable (CI) et
comprenant :

- un premier module logiciel de mise en place
(FSWHI) pour mettre en place I'instrument audi-
tif (HI), et

- un deuxieme module logiciel de mise en place
(FSWCI) pour mettre en place le dispositif im-
plantable (Cl),

- dans lequel le premier module logiciel de mise
en place (FSWHI) est disposé de sorte que la
mise en place de I'instrument auditif (HI) est réa-
lisée en prenant en compte les données de con-
figuration relatives au dispositif implantable (Cl)
recues depuis le deuxiéme module logiciel de
mise en place (FSWCI) via une interface de don-
nées (D), et/ou

- dans lequel le deuxieme module logiciel de mi-
se en place (FSWCI) est disposé de sorte que
la mise en place du dispositif implantable (CI)
est réalisée en tenant compte des données de
configuration relatives a I'instrument auditif (HI)
recues depuis le premier module logiciel de mise
en place (FSWHI) via l'interface de données
(DI).

Systeme de mise en place selon la revendication 1,
dans lequel au moins un du premier module logiciel
de mise en place (FSWHI) et du deuxieme module
logiciel de mise en place (FSWCI) est configuré pour
au moins transmettre ou recevoir les données de
configuration associées, en particulier sous forme
de données associées de mise en place.
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Systeme de mise en place selon la revendication 1
ou 2, dans lequel le premier module logiciel de mise
en place (FSWHI) et le deuxiéme module logiciel de
mise en place (FSWCI) sont configurés pour une
coordination mutuelle, en particulier concomitante
ou commune, entre la mise en place du dispositif
implantable (CI) et la mise en place de I'instrument
auditif (HI).

Systeme de mise en place selon I'une des revendi-
cations précédentes, dans lequelle systéme de mise
en place comprend un troisi€me module logiciel pour
fournir un cadre commun (CFW) pour le premier mo-
dule logiciel de mise en place (FSWHI) et le deuxié-
me module logiciel de mise en place (FSWCI).

Systeme de mise en place selon I'une des revendi-
cations précédentes, dans lequelle systéme de mise
en place comprend un quatrieme module logiciel
pour fournir une interface utilisateur graphique com-
mune (CGUI) pour le premier module logiciel de mise
en place (FSWHI) et le deuxieme module logiciel de
mise en place (FSWCI).

Systeme de mise en place selon I'une des revendi-
cations précédentes, dans lequel I'interface de don-
nées (D) est au moins une interface parmi une in-
terface standardisée etune interface interne, en par-
ticulier une interface COM ou SOA.

Systeme de mise en place selon I'une des revendi-
cations précédentes, dans lequel I'interface de don-
nées (DI) est configurée pour utiliser une connexion
de données qui connecte directement, en particulier
sans fil, l'instrument auditif (HI) au dispositif implan-
table (Cl) ou pour utiliser un dispositif intermédiaire
(CRC), en particulier une télécommande ou un
smartphone.

Systeme de mise en place selon I'une des revendi-
cations précédentes, dans lequel I'interface de don-
nées (D) est raccordée a une unité de mémoire, en
particulier une unité de stockage en réseau, pour
stocker, en particulier par intermittence, les données
de configuration a transférer.

Systeme de mise en place selon I'une des revendi-
cations précédentes, dans lequel I'interface de don-
nées (DI) comprend des moyens pour sécuriser les
données de configuration a transférer.

Procédé pour mettre en place un systéeme auditif bi-
modal comprenant un dispositif implantable (Cl) et
un instrument auditif (HI) en utilisant un systeme de
mise en place comprenant un premier module logi-
ciel de mise en place (FSWCI), le procédé compre-
nant les étapes consistant a :
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- raccorder de fagon opérationnelle le dispositif
implantable (Cl) au systeme de mise en place ;
- fournir les données de configuration associées
a l'instrument auditif (HI) au premier module lo-
giciel de mise en place (FSWCI) ; et

- mettre en place le dispositif implantable (CI)
en utilisant le premier module logiciel de mise
enplace (FSWCI), lequel considére les données
de configuration fournies.

Procédé selon la revendication 10, dans lequel le
systeme de mise en place comprend un autre mo-
dule logiciel de mise en place (FSWHI) raccordé au
premier module logiciel de mise en place (FSWCI)
via une interface de données (DI), et dans lequel
I’étape consistant a fournir les données de configu-
ration associées a l'instrument auditif (HI) comprend
les étapes consistant a :

- raccorder de fagon opérationnelle I'instrument
auditif (HI) au systéme de mise en place ;

- mettre en place l'instrument auditif (HI) en uti-
lisant I'autre module logiciel de mise en place
(FSWHI) ; et

- transférer les données de configuration asso-
ciées a linstrument auditif (HI) depuis l'autre
module logiciel de mise en place (FSWHI) vers
le premier module logiciel de mise en place
(FSWCI) via l'interface de données (DI).

Procédé selon la revendication 11, dans lequel I'in-
terface de données (DI) utilise une connexion de
données directe, en particulier sans fil, établie entre
instrument auditif (HI) et le dispositif implantable
(Cl) ou un dispositif intermédiaire (CRC), en particu-
lier une télécommande ou un smartphone.

Procédé selon l'une des revendications 10 a 12,
dans lequel les données de configuration compren-
nent au moins un élément parmi :

- des données relatives au programme auditif,
en particulier au moins un élément parmi un nu-
méro, un type, un ordre de commutation et une
séquence de commutation,

- des données relatives a la source d’entrée par
programme auditif,

- des données audiologiques, en particulier au
moins un élément parmiune perte auditive et/ou
une prescription de gain,

- des informations pour synchroniser les actions
d’'un utilisateur, en particulier le réglage du vo-
lume ou le changement d’'un programme auditif,
- des données indiquant une conséquence, en
particulier au moins un élément parmi une con-
séquence technique et une conséquence per-
ceptuelle,

- des données spécifiques de I'utilisateur, en
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particulier au moins un élément parmi le nom,
I'adresse et le numéro de téléphone,

- au moins un élément parmi bande passante
audiologique, une fréquence de coupure et un
chevauchement d’'une bande passante audio
entre l'instrument auditif (HI) et le dispositif im-
plantable (Cl), et

- des données relatives a un décalage d’aligne-
ment entre I'instrument auditif (HI) et le dispositif
implantable (Cl).
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